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DETAILED ACTION 
Information Disclosure Statement 

1 . Acknowledgement is made of the Information Disclosure Statement filed May 3, 
2004, which has been made record of and placed, in the file. 

Claim Objections 

2. Claim 8 and 9 are objected to because of the following informalities: The claims 
are misnumbered. There are two sets of claims 8 and 9. Examiner examined the 1 st 
set and the second set was not examined at all. Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which the subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-7, 9, 12, 18 and 21-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Letton (6,550,345) in view of Fan et al (6,577,700). 

Regarding claim 1, Letton teaches a method for determining a two phase flow 
rate of a fluid mixture through a vessel (col. 2, lines 12-23), the fluid mixture comprising 
at least a first fluid component characterized by a first phase and a second fluid 
component characterized by a second phase (col. 2, lines 24-28), the method 
comprising: obtaining a first approximate flow measurement and a second approximate 
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flow measurement by using a first and a second transducer sensor to transmit a wave 
through the fluid mixture and detect the transmitted wave (col. 9, lines 15-20); and 
computing two phase flow rate of the fluid mixture as a known function of the ratio p, the 
first and second flow measurements, and the direction and speed of transmission of the 
wave (col. 2, lines 36-38). Letton fails to teach performing tomograph measurement of 
the fluid mixture flowing through the vessel so as to determine a ratio p between the first 
component and the second component within the fluid mixture. Fan et al teaches, in the 
abstract and col. 9, lines 1 and 2, a new image reconstruction technique for imaging 
two-and three-phase flows using electrical capacitance tomography; and a method for 
obtaining a cross-sectional image of a two-phase fluid flowing through a conduit. It 
would have been obvious to one of ordinary skill in the art at the time that the invention 
was made to have used the image reconstruction technique of Fan et al in the 
apparatus of Letton for the purpose of capturing the real time data of the turbulent 
fluctuation in the flow field (col. 1 , lines 48-50, Fan et al). 

Regarding claim 2, Letton fails to teach the tomography measurement 
comprises an ECT (Electrical Capacitance Tomography) measurement. Fan et al 
teaches a new image reconstruction technique for imaging two-and three-phase flows 
using electrical capacitance tomography (abstract). It would have been obvious to one 
of ordinary skill in the art at the time that the invention was made to used the ECT 
(Electrical Capacitance Tomography) measurement technique of Fan et al in the 
apparatus of Letton for the purpose of capturing the real time data of the turbulent 
fluctuation in the flow field (col. 1 , lines 48-50, Fan et al). 
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Regarding claim 3, Letton fails to teach the step of determining the ratio 
of the first component to the second component comprises the step of measuring a 
distribution of dielectric permittivity within the vessel. Fan et al teaches in col. 21 , lines 
27-32 that fig. 8, shows reconstruction results for three-phase flow system model 
employing gas bubbles and solid particles in oil with the relative permittivities of 1,6 and 
2, respectively. It would have been obvious to one of ordinary skill in the art at the time 
that the invention was made to have measured the distribution of dielectric permittivity 
of the fluid as did Fan et al in the apparatus of Letton for the purpose of determining the 
ratios of the fluid, since each type of phase has a particular permittivity number 
associated with it. 

Regarding claim 4, Letton fails to teach measuring the electrical capacitances 
between one or more pairs of electrodes placed around the periphery of a capacitance 
tomography unit. Fan et al teaches in col. 4, lines 29-31 , the measured capacitance is a 
function of the dielectric constant permittivity filling the space between the electrodes in 
the pair. It would have been obvious to one of ordinary skill in the art at the time that 
the invention was made to have used the process of Fan et al in the apparatus of Letton 
for the purpose of determining the ratios of the phases in the fluid flow. 

Regarding claim 5, Letton teaches at least one transducer sensor comprises an 
ultrasound sensor, and wherein the wave comprises an ultrasound wave (col. 3, lines 
48-55). 

Regarding claims 6 and 18, Letton teaches the at least one transducer sensor 
comprises: a) a first ultrasound sensor for providing the first flow measurement, and 
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b) a second ultrasound sensor for providing the second flow measurement, and wherein 
the wave comprises a first ultrasound wave propagating at an angle with respect to the 
direction of flow of the fluid mixture, and a second ultrasound wave propagating at 
another angle with respect to the direction of flow of the fluid mixture (col. 3, lines 64-68 
-col. 4, lines 1-5, fig. 6). 

Regarding claim 7, Letton teaches the first ultrasound sensor comprises a first 
ultrasound transmitter (120) for generating the first ultrasound wave and transmitting it 
through the fluid mixture, and a first ultrasound receiver (130) for receiving the 
transmitted ultrasound wave; and wherein the second ultrasound sensor comprises a 
second ultrasound transmitter (130) for generating the second ultrasound wave and 
transmitting it through the fluid mixture, and a second ultrasound receiver (120) for 
receiving the transmitted ultrasound wave (col. 3, lines 48-64). 

Regarding claim 9 Letton teaches a method for determining a two phase flow 
rate of a fluid mixture through a vessel (col. 2, lines 21-23), the fluid mixture comprising 
at least a first fluid component characterized by a first phase and a second fluid 
component characterized by a second phase (col. 2, lines 24-28), the method 
comprising: B. transmitting a first ultrasonic wave through the fluid mixture, and 
measuring the speed (abstract) and direction of propagation of the first ultrasonic wave 
(col. 3 lines 64-67-col. 4, lines 1-5); C. transmitting a second ultrasonic wave through 
the fluid mixture, and measuring the speed and direction of propagation of the second 
ultrasonic wave (col. 3, lines 1 1-62); and D. computing the two phase flow rate of the 
fluid mixture using a known relationship between the two phase flow rate, the ratio p, 
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and the speed and direction of propagation of each ultrasonic wave relative to the 
direction of flow of the fluid mixture (cOI. 12, lines 44-47). Letton fails to teach 
performing a tomography measurement of the fluid mixture flowing through the vessel 
so as to determine a concentration ratio p of the first component to the second 
component in the fluid mixture. Fan et al teaches, in the abstract and col. 9, lines 1 and 
2, a new image reconstruction technique for imaging two-and three-phase flows using 
electrical capacitance tomography; and a method for obtaining a cross-sectional image 
of a two-phase fluid flowing through a conduit. It would have been obvious to one of 
ordinary skill in the art at the time that the invention was made to used the image 
reconstruction technique of Fan et al in the apparatus of Letton for the purpose of 
capturing the real time data of the turbulent fluctuation in the flow field (col. 1 , lines 48- 
50, Fan et al). 

Regarding claim 12, Letton teaches each of the first and second phases 
comprise at least one of: a solid; a liquid; and a gas col. 9, lines (col. 10, lines 51-57). 

Regarding claim 13, Letton teaches a system for measuring a two phase flow 
rate of a fluid mixture flowing through a vessel, the fluid mixture containing at least a 
first component characterized by a first phase, and a second component characterized 
by a second phase, the system comprising: B. a first sensor for providing a first 
approximate flow measurement for the fluid mixture; C. a second sensor disposed at a 
known orientation relative to the first sensor, for providing a second flow measurement 
for the fluid mixture; and D. a processor for computing the two phase flow rate of the 
fluid mixture using the concentration ratio, the first flow measurement, and the second 
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flow measurement; wherein the two phase flow rate is related to the concentration ratio 
and to the first and second flow measurements by a known relationship. Letton fails to 
teach a tomography system for determining the concentration ratio between the first 
component and the second component within the fluid mixture. Fan et al teaches, in the 
abstract and col. 9, lines 1 and 2, a new image reconstruction technique for imaging 
two-and three-phase flows using electrical capacitance tomography; and a method for 
obtaining a cross-sectional image of a two-phase fluid flowing through a conduit. It 
would have been obvious to one of ordinary skill in the art at the time that the invention 
was made to used the image reconstruction technique of Fan et al in the apparatus of 
Letton for the purpose of capturing the real time data of the turbulent fluctuation in the 
flow field (col. 1, lines 48-50, Fan et al). 

Regarding claim 14, Letton teaches the first and second sensors each 
comprise: a. a transmitter for transmitting a wave through the fluid mixture; and 
b. a receiver for detecting the transmitted wave (col. 3, lines 47-54). 

Regarding claim 15, Letton teaches the two phase flow rate is a 
function of the direction and speed of transmission of the energy (col. 3, lines 1 1 -62). 

Regarding claim 16, Letton teaches the first and the second sensors 
comprise at least one of: an ultrasound sensor; a pressure sensor; and a thermal 
sensor (col. 3, line 48). 

Regarding claim 17, Letton teaches the energy comprises at least one 
of: a) an ultrasound wave; b) a pressure wave; and c) a thermal wave (col. 3, lines 51- 
55). 
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Regarding claim 21, Letton teaches the first and second ultrasound sensor each 
comprises: an ultrasound transmitter for generating an ultrasound wave and transmitting 
it through the fluid mixture, and an ultrasound receiver for receiving the ultrasound wave 
(col. 3, lines 47-55). 

Regarding claim 22, Letton fails to teach the tomography system comprises an 
ECT (Electrical Capacitance Tomography) system for providing a distribution of 
dielectric permittivity within the vessel by measuring the electrical capacitances between 
one or more pairs of electrodes placed around the vessel. Fan et al teaches a new 
image reconstruction technique for imaging two-and three-phase flows using electrical 
capacitance tomography (abstract) and teaches in col. 4, lines 29-31 , the measured 
capacitance is a function of the dielectric constant permittivity filling the space between 
the electrodes in the pair. It would have been obvious to one of ordinary skill in the art 
at the time that the invention was made to used the ECT (Electrical Capacitance 
Tomography) measurement technique and well as the process of measuring the 
dielectric constant permittivity filling of Fan et al in the apparatus of Letton for the 
purpose of determining the ratios of the phases in the fluid flow and for the purpose of 
capturing the real time data of the turbulent fluctuation in the flow field (col. 1 , lines 48- 
50, Fan et al). 

Regarding claim 23, Letton teaches the vessel is characterized by a 
tubular configuration (fig. 1A). 
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Claim Rejections - 35 USC § 103 

4. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Letton in 
view of Fan et al as applied to claim 1 above, and further in view of Yang et al 
(6,668,619). 

Regarding claim 8, Letton in view of Fan et al fail to teach the transducer sensor 
comprises a pressure sensor, and the wave comprises a pressure wave. Yang et al 
teach pressure sensors (26) and pressure waves (col. 7, lines 65-67). It would have 
been obvious to one of ordinary skill in the art at the time that the invention was made to 
have used the pressure sensors and analyzing the pressure wave as that of Yang et al 
in the apparatus of Letton for the purpose of precisely locating the leak on the pipelines 

5. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Letton in 
view of Fan et al as applied to claim 1 3 above, and further in view of Fincke (6,546,81 1 ). 

Regarding claim 24, Letton in view of Fan et al fails to teach the vessel includes 
at least one bend. Fincke teaches a multiphase flow having a bend (fig. 2, 1 72). It 
would have been obvious to one of ordinary skill in the art at the time that the invention 
was made to have used the vessel having the bend of Fencke in the apparatus of 
Letton for the purpose of providing a venturi construction (col. 7, line 29, Fincke), which 
allows the flow to speed up 
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Allowable Subject Matter 



6. Claims 10, 11, 19 and 20 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 



7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jewel V Thompson whose telephone number is 571- 
272-2189. The examiner can normally be reached on 7-4:30, off alternate Mondays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Lefkowitz can be reached on 571-272-2180. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 




